MARS - THE ASTROBIOLOGY CONNECTION
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WHERE DOWE SEARCH EOR LIEE INI'THE SOLAR SYSTEM?

The essential ingredients for life

o \Water,
s @rganics

s E=ERergy.

Mars Lurona Jutan

direannronchustolonky orenvironnent saweretnesetnareaents
comexngerner
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WHY MARS?

o Viest “Earthlike™ afi the planets

o [Lifeingredients present

o [=asienie gente
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SPACECRAFT TO MARS

Scoreboard
Visitors - 13, Mars Home Team - 20

Launch Sy Eailures
1960 z unnamed*

1962

1964

1965
1969

197

Mariner 4

Mariner 6
VIR
Mariner 9

unnamed*
Mars 1*
unnameeks
Mariner 3
zZond 2=
Zond 3*
unnamed*
unnamed*
Mariner 8

KosSmoes 419*
IVIESZ:
Mars 3*
1973 VIESSS IMIarS 4
Mars 6* Marsi=
LIS Viking 1
Viking 2
19838 Phobos 1* Phobos 2*
1992 Mars Observer
4996 Mars Global Surveyor Mars ‘ 96*
Mars Pathfinder _ :
1998 Nozomi Mars Climate Orbiter
1999 Mars Polar Lander
2001 @RSy,

*Soviet Union / Russia =

All others US except
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MESSAGE!

SPACE ENDEAVOURS ARE INFHERENTHILY
RISKYS HIGHIEYAVISIBIEEAND
PEREIEVEDIAS HIGHNCO@SIE
I EYSEEINEERAV @RI




EARLY EXPLORATION OF MARS

Mariner 4

s Ezieen’s Mloor

ARIECHA 3TATE
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MARINER'9

sl stecassil ororar

ravazlad gaologieal camolaxiny o Vs

o Moleanoas o Landslidas
o Serdd cdunas o  Anel2nt rivar oacds
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MESSAGE FROM VIKING EXOBIOLOGY

DO NEL desIgn eEXPENMEeEnts that

pPeLErtiallyiead ierdeadiends)




MARS PATHEINDER
AND GLOBAL SURVEYOR! (1996-)
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Altitude [km]
' : Mars Global Surveyor (MOLA) NASA Planetary Photojournal PIA02820 ASU-IPF-1590
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300 m
328 yd

Mars Global Surveyor (MOC) MNASA Planetary Photojournal PIADZ2846 ASU-IPF-1616 15: R.Greeley
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MARS MAGMA GENERATION
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AGE, BILLIONS YEARS
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[ T 2000 |
2 4 b o 10 12
Epithermal Neutrons, counts per sec

20: R.Greeley




Mars Global Surveyor (MOC) ASU-IPF-1238
NASA Planetary Photojournal PIAD2006
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Acidalia 39.24°N
Planitia 39.24°W

M11-02050

500 m

22: R.Greeley




1. LAVA HEATS SUBSTRATE, VAPORIZES WATER
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Martian Dust Storm Activity

JUN 29, 2001 JUN 30, 2001

o
-

o Qhﬁnﬁ
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[ —— s
JUL 08, 2001 SJUL 10, 2001 SJUL 11, 2001 JUL 12, 3001 JUL 13, 2001 JUL 15, 2001 JUL 17, 2001

270w

Mars Global Surveyor - Thermal Emission Spectrometer NASATES Team - Dust Frame  ASU-IPF-1662
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PATHEINDER AND ORBITER DATA

N

MOC Breached
Craters

Ventifacts

MPF Dunes

MOC Wind Streaks

MOC "Dunes"

MPF Windtails
VO Wind Streaks
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New Magnetic Map of Earth vs. Mars

N = 2 oot

250-100 50 25 -10 -7 7 10 25 50 100 250

Mars (All Degrees)

Crust of Mars is enriched in ferromagnetic materials in certain
places (relative to Earth).
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MESSAGE!

“INEWS INCREASES THE POIENTTAL EFORIDISCOVERIES

o NEWAREASINEVERISEEN(INISPACE QRINIRESQ@ICUNIG@N)
s NEVWANSTHIRUMENTSHT NEWANEES @ DATA

s SANPEES RO STTUBN N EARTRIEASCRATOR|ES
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MARS EXPLORATION PROGRAM ANALYSIS GROUP
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WE NEED TO PROVIDE THE CONNECTIVITY

] r—
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oumate___
|

|¢ [seoroar

| R |"PREPARATION"

ORBITERS
SCOUTS
LANDERS
ROVERS

SAMPLE
RETURN
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MARS EXPLORATIONIPROGRAM

PDetermine if life ever arose on Mars

Qujective A: Retermine if life exists today

Qujective B: Retermine if life existed on Mars in the past

Qhbjective G: AsSess the extent of preniotic organic chemical evolution
on Mars

Petermine climate an Mars
@ujectiveAr Gharacterize Mars present climate;and Climate processes

@ujective B Gharacterize Mars  ancient climate and Climate precesses

Petermine tie evalution eiithe suriace anainterier etivMars (Haeeleqyh)
@UIECVE AT DElerIRe e nature and SequUence e tieVvarious geclegic
Rrocesses (Volcanisny Impact sedimentaticn, alteratign ete:) tiiatinave
resulteaniermatigmeritheMartigmerustana suriace

Clejlcet)yar By BpEiratariza tha stpyatra el rEiiies: aned nistory of WErsS inteirio

Braezrs for numeEn Solor:tion
Cleicativer s Aserira \YErEEn Snviranimeartl ezt Seits

Cleficatiya £ Sonelyat in=sity Sneinsarineg-seisnscs darmenstritions
Cleicatiya C: Sinylaes infrastruatirs for futurs missions
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MEPAG “"WHITE PAPER" HIERARCHY
htip://mmolih.jpl.nasa.gov/mepag. html

|. Broad pregrammatic goals

A. Series of; ahjectives tay meet each goeal
1. IInvestigations needed|far;, each olhjective

a) Speciiic measuremenisto) carry out Investigations

e A w;\F
fIJ it y)w 1? gﬁ
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- e ME%
\insralgay Geomorphology
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THE MARS EXPLORATION/IPYRAMID

SAMPLE
HREJURN

SEARCH § TR Nerl

INSTRUMENT/INVESTIGATION ~ DATA
DEVELOPMENT/TESTING  ANALYSIS SAMPLE HANDLING
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GEOLOGIC HISTORY OF MARS

PRESENT IMPACT VOLCANISM WATER WIND TECTONICS

A

| AMAZONIAN

Alba
Patera
1

comiple
flows P
|
: shields
narthern
plains ‘
i
I
channels

|
valleys
| ‘

- . et et e i et e o

s

| NOACHIAN | HESPERIAN

polar deposits

Elysium/Tharsis
fractures

Noctis Labyrinthus
Vallis Marineris

Global dichotomy
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Mars Exploration Program

Launch Year

2003 2007

T | & iy
BB H W ;

Mars Express

2005

Halian G.Marconi
Telecom Orbiter

Frmnh PREMIER-DT
0 i e . o) e - | Bclenc [] it
Japanese
Nozami Orbiler

; HASA Mars
ﬂ;‘. Reconnalssance
St Orbiter

HASA Competed
Scout Mission

|asie
-Hru.'.#'u- "

2009

1 A
i

Italian | HASA
Sclence Orblter

...Next Decade

SAR recon orbiter

Maore MSR?
.

First MSR

Explore local
diversity

Multi-scout
Orbiter & Landears

Science pathways
responsive to discovery

Y 5%},
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